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Introduction
One defining aspect of the financial industry since the 1990s has been a torrent of mergers and acquisitions, which brought tremendous transformation to the entire industry and at the same time profoundly changed the courses of many careers. How mergers affect analyst career concerns deserves researchers' attention for several reasons.
1 First, the effect of the mergers is far-reaching on the financial analyst profession. During our sample period of 1994-2004, 24% of the financial analysts tracked by the I/B/E/S database and 48% of the Institutional Investor magazine ranked All-Star analysts are affected by mergers in the financial industry. Second, mergers raise analyst turnover substantially relative to the pre-merger levels (an increase of 15.7% after adjusting for industry trend) and especially for the group of top quality analysts. This suggests that mergers can adversely affect research quality in the merged firms. Our inquiry goes beyond the financial analyst literature, however. The combination of data on financial analysts with a sample of corporate mergers generates interesting implications for how mergers impact the labor force. Existing research on mergers' effect on the wider workforce is confined to studying the change in overall employment following mergers without linking individual employee attributes to their career outcomes (see, for example, Jarrell et al., 1988) , thus little is known about the turnover mechanism for employees outside the top executive suite during mergers. The data on financial analysts offer a unique, and so far unexploited, opportunity to precisely measure an individual worker's performance and tie it to the worker's career outcome following a merger.
The US financial industry has experienced significant consolidation since the 1990s. 2 Much of the consolidation is spurred by deregulation, especially the repeal of the Glass-Steagall Act, which had separated commercial banking from investment banking since the 1930s (Group of Ten, 2001; Berger et al., 1999) . The ensuing entry of commercial banks into the lucrative securities underwriting business brings fundamental changes to the competitive landscape in the entire financial industry. 3 Many financial firms employ sell-side financial analysts because of the synergies between a research department and the investment banking and brokerage sides of the business , offer detailed discussions of such interactions and synergies). Thus, our sample firms can be an investment bank, a brokerage firm, a commercial bank, or a financial conglomerate provided that the merger transaction affects financial analysts. 4 Our final sample includes 2742 financial analysts involved in 76 mergers from 1994 to 2004. We address three research questions: (1) the determinants of analyst turnover during mergers (analyst turnover is defined as an analyst leaving the merged firm versus staying as a financial analyst); (2) the determinants of an analyst's promotion to a research executive position post-merger; and (3) changes in post-merger firm research strength. We first investigate the determinants of analyst turnover during mergers. Prior studies suggest that poor earnings forecast accuracy carries negative labor market consequences for financial analysts (e.g. Mikhail et al., 1999; Hong and Kubik, 2003) . This can be true in the case of mergers, which likely create excess research capacity, leading to the firing of weaker performers. However, we also predict that during mergers good performers are likely to experience high turnover as well. A merger likely destroys part of an employee's firm-specific human capital or the 'fit' with the employer, breeds substantial uncertainty for the employees regarding their future career prospects, and creates potential changes in the work environment. Top employees are at particularly high risk for turnover because they likely have more external career opportunities and competing firms can use the changes and uncertainties caused by the merger to convince them to leave. Supporting these predictions, we find increased turnover among analysts with good earnings forecast performance as well as among analysts with poor forecast performance. We also hypothesize and find that affiliation with the acquirer significantly reduces turnover, and the existence of a competing analyst in terms of stock coverage significantly increases analyst turnover, consistent with the elimination of excess research capacity during mergers.
One potential career outcome for financial analysts that has received little attention in the literature is the promotion to a research executive post. We use the Nelson's Directory of Investment Research as the data source for executive positions and document that close to 10% of the analysts, who disappear from I/B/E/S post-merger, become research executives. 5 We predict that more senior analysts have greater chances of becoming research executives because of their greater experience with and knowledge of the firm and the industry. Furthermore, their survival in the profession can indicate ability. We also expect that senior star analysts selected by the Institutional Investor rankings have even higher likelihoods of taking on executive positions as they likely have a set of attributes, such as recognition within the profession, inter-personal skills and customer focus, all of which are valuable for an executive position. Our findings are consistent with these predictions. Finally, we find evidence that analyst turnovers are associated with decreases in firm research strength post-merger, reflected in decreases in stock coverage and decreases in earnings forecast frequency and accuracy from pre-to post-merger. Our research makes several contributions to the literature. We expand the understanding of analyst turnover by predicting and documenting heightened turnover for top earnings forecasters during mergers and its negative implications for research quality at the merged firms. Our findings suggest that whatever the rationales are for the mergers, they can have the unintended consequence of driving away top talent from the merged firms.
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2 Between 1994 and 2003, over 3500 merger deals are completed among US commercial banks (Pilloff, 2004) . The merger activities go far beyond commercial banks, however. Close to 40% of the deals in the financial industry involve non-banks such as securities firms or insurance companies (Berger et al., 1999) . Another noted feature of this merger wave is the size of the mergers. Some 'mega-mergers' are among the largest in any industry during this period. For example, the mergers between Citicorp and Travelers Group in 1998 and between Chase Manhattan and J.P. Morgan in 2000 result in the two largest banking institutions in the US. 3 The Glass-Steagall Act of 1933 prohibited commercial banks from engaging in public offering of securities other than federal and state debt
Our study is the first to analyze promotion to executive positions as a possible career outcome for financial analysts. We highlight that measuring firm-level analyst turnover can be confounded by analysts being promoted to research executive posts within the same firm. We also raise serious concerns about the validity of the industry turnover measure ('leaving profession') based on I/B/E/S (e.g. Hong et al., 2000) . 6 Our manual matching of I/B/E/S with Nelson's Directory of Investment
Research reveals that for close to 30% of the analysts who disappear from I/B/E/S post-merger, their career outcomes are potentially misclassified based on I/B/E/S information (10% have become research executives within the same industry and another 20% reflect I/B/E/S data errors). Our findings also speak to the literature on how mergers impact the labor force and indicate that various factors at the employee, firm, and merger transaction levels have implications for employee turnover. To our knowledge, ours is the first study to tie merger-related turnover outside the top management team to individual employee attributes, such as job performance. Existing studies on merger-related top executive turnover find higher CEO turnover at poorly performing target firms, which supports the disciplinary role of corporate takeovers (e.g. Martin and McConnell, 1991) . While top executives are an interesting and important group of employees, they do not represent the wider workforce and their turnover mechanism likely differs from that of other employees during a merger. Our evidence suggests that mergers can lead to a brain drain in the broader workforce.
Finally, research on the recent financial industry consolidation has mostly focused on the causes and effects of mergers between commercial banks (e.g. Pilloff, 2004) . Recognizing this limitation, Berger et al. (1999) call for research on mergers involving non-bank financial institutions. We take a step in that direction by studying analyst career outcomes in mergers involving different types of financial firms. Although our analysis focuses on a very specific aspect of the merger wave, we add richness to the existing understanding of this important chapter for the financial industry.
Our study has several limitations. First, its scope is confined to financial analysts. The financial analyst profession is unique in the sense that certain information on analyst performance and quality (e.g. earnings forecast accuracy and star status) is publicly available, making it easier for competitors to identify top analysts in a merged firm. To the extent this differs from other work forces, our findings may not generalize to merger-related employee turnover in other industries.
Second, following the financial analyst literature we use analyst earnings forecast accuracy as an important measure of analyst quality (for example, Mikhail et al., 1999 , Hong et al., 2000 , Hong and Kubik, 2003 , Mikhail et al., 1997 , Clement, 1999 Jacob et al., 1999) . We recognize that analyst performance has many other dimensions, such as the ability to generate investment banking business and trading commissions and the rankings by Institutional Investor, which may play more direct roles than earnings forecast accuracy in determining analyst compensation and career outcome. Our reliance on earnings forecast accuracy as a quality measure is consistent with the prior evidence that earnings forecast accuracy is an important predictor of analyst turnover (e.g. Mikhail et al., 1999; Hong et al., 2000; Hong and Kubik, 2003) . From an empirical perspective, earnings forecast accuracy can be relatively easily and objectively measured. As long as it is revealing about analysts' effort, we expect it to be important in predicting turnover (e.g. Mikhail et al., 1999) . In addition to forecast accuracy, we also include star status as a measure of analyst quality. Finally, there are confounding events during our sample period that potentially affect analyst turnover at the industry level. To isolate the mergers' effects from the potential confounding events experienced by the industry during the same period, we use non-merger brokers as controls. However, we acknowledge that the control sample is not perfect as the brokers in the merger sample tend to be among the largest and the most prestigious. As a result, some of our findings need to be interpreted with caution.
The rest of the paper is organized as follows. We develop our hypotheses in Section 2. Section 3 describes our data and sampling procedures. Section 4 presents the regression models. Summary statistics are in Section 5. Sections 6-8 present the results on analyst turnover, promotion to executive positions and changes in post-merger research quality, respectively. We present robustness tests on potential industry-wide confounding effects in Section 9. Conclusions and implications are in Section 10.
Hypothesis development
In this section, we develop hypotheses regarding analyst turnover at the merged firm (Section 2.1), analyst promotion to executive positions (Section 2.2), and post-merger changes in firm research strength (Section 2.3).
Analyst turnover at the merged firm
We define turnover as an analyst leaving the combined firm after a merger. Analysts who become research executives at the merged firm are removed from this part of the analysis. 8 The determinants of turnover include analyst-specific variables (earnings forecast accuracy, star status, and experience), brokerage-specific variables (acquirer indicator,
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6 We thank our editor, Bob Holthausen, and the referee for raising concerns about the firm-level and industry-level turnover measures. 7 Star status is a dichotomous variable (ranked versus non-ranked) in our study because we rely on the published issues of Institutional Investor, which names the three or four highest ranked analysts in each industry each year. We do not have access to Institutional Investor's complete rankings of all analysts, which could produce a continuous and potentially more powerful measure of analyst quality. 8 Including these observations in the analysis does not change our inferences.
brokerage research strength, and investment banking strength), various measures comparing competing analysts, and merger-specific variables measuring the purpose of a merger and its complexity. We also control for industry effects by including turnover at size-matched firms not involved in mergers.
2.1.1. Analyst-specific variables 2.1.1.1. Low earnings forecast accuracy. Prior studies of regular analyst turnover find earnings forecast accuracy to be a strong turnover predictor and suggest that poor earnings forecast performance carries negative labor market consequences (e.g. Mikhail et al., 1999; Hong and Kubik, 2003) . This can also be true in the case of mergers, which likely create excess research capacity, leading to the firing of weaker performers. We therefore have the following prediction 9 :
H1. Ceteris paribus, during mergers analyst turnovers are higher for analysts with low earnings forecast accuracy.
2.1.1.2. High earnings forecast accuracy. During mergers the impact of earnings forecast performance on analyst turnover is likely more complex than that in regular analyst turnovers. There is a dearth of evidence on the relation between employee performance and merger-related turnover for the wider workforce outside top management. Unlike the regular analyst turnover scenario, a merger likely destroys part of an employee's firm-specific human capital or the 'fit' with the employer, breeds substantial uncertainty for employees regarding their future career prospects, and creates potential changes in the work environment. Top employees are at particularly high risk for turnover because they likely have better external career opportunities and competing firms can use the changes and uncertainties caused by the merger to convince them to leave. This suggests that good performers are likely to experience high turnover during mergers.
H2. Ceteris paribus, during mergers analyst turnovers are higher for analysts with high earnings forecast accuracy.
2.1.1.3. Star status and brokerage investment banking strength. In addition to earnings forecast accuracy, rankings by the Institutional Investor magazine also measure analyst quality and reputation (e.g. Stickel, 1992) . 10 Each year the Institutional
Investor magazine publishes the names of top-ranked sell-side financial analysts in each industry based on survey results of a large group of buy-side professionals. The rankings reflect analyst performance along several dimensions including industry knowledge, written reports, stock picks, earnings estimates, timely communication with investors, and responsiveness to investor requests (e.g. Leone and Wu, 2007) . Star analysts may experience higher turnover around mergers due to the rationale behind H2. On the other hand, there are also forces that can reduce their turnover. Star analysts likely hold strong appeal to the merged firms as they play prominent roles in investment banking during the 1990s. 11 From the star analysts' perspective, their human capital is likely the most valuable if they are employed at a strong investment bank. Under the job matching theory by Jovanovic (1979) , the star analysts' best job matches are likely with strong investment banks. The bond with investment banks potentially limits the set of external career opportunities that are attractive to a star analyst. The wave of mergers in our sample period involves many investment banks, which means that many of the competing employers for the stars are involved in mergers themselves. For example, among the top 20 investment banks in 1997 at the beginning of the merger wave, 70% are involved in mergers within the next 5 years. The above forces can create a negative relation between turnover and star status. We control for star status and its interaction with brokerage investment banking strength but do not have predictions on these variables.
2.1.1.4. Experience. Prior studies on regular analyst turnover find mixed evidence on its relation with analyst experience. Mikhail et al. (1999) document a negative relation between turnover and experience. Hong et al. (2000) do not find a strong relation between turnover and experience but suggest that more experience dampens the effects of poor forecasting performance on turnover. We control for experience in our analysis but do not offer a prediction for this variable.
2.1.2. Brokerage-specific variables 2.1.2.1. Acquirer versus target. Mergers and acquisitions reflect competition for corporate control. The dominant party controls the resources at the merged entity and to a large extent dictates the terms of employment for the combined workforce. Existing evidence on top management turnover is consistent with the target firm losing executive autonomy. For example, Hadlock et al. (1999) report high target top executive turnover for a sample of bank mergers. Walsh and Ellwood (1991) find that target top executives experience turnover rates several times higher than acquirer executives. The dominance by the acquirer likely affects top executives and the average employees alike. Because of the existing ties
9 All hypotheses are stated in alternative form. 10 Our later results in Table 4 suggest that there is a positive correlation between star status and earnings forecast accuracy, but the correlation is small (0.04). Out of our sample of 815 top quality analysts (560 star analysts and 278 analysts in the top forecast accuracy decile), 23 (2.8%) are both stars and ranked in the top decile in accuracy. 11 For instance, Cliff and Denis (2004) attribute part of the IPO underpricing during this period to compensation for star analysts' research coverage. Krigman et al. (2001) documents SEO firms switching away from their IPO underwriters in order to obtain more research coverage by star analysts. We note that the vast majority of our sample mergers predates the Global Settlement, where allegations of biased analyst research led to a $1.4 billion settlement in 2003 between the regulators and 10 top investment banks. The aim of the settlement is to create a clear separation between analyst research and investment banking activities at the investment banks.
between the acquirer employees and the top management in the post-merger entity, we predict lower turnover for employees at the acquirer than those at the target.
H3. Ceteris paribus, during mergers analyst turnovers are lower for acquirer analysts.
2.1.2.2. Brokerage research strength. We conjecture that during a merger the career outcome of an employee is determined by the strength of his/her employer at various levels of the organization relative to the other merger entity. The corporatelevel strength (measured by the acquirer status) is expected to be important (H3). However, when it comes to keeping existing analysts, we expect the strength of an analyst's own research department to make a difference as well. The integration of the merger entities likely occurs by functional areas. If efficiency improvement is one of the goals of a merger (Jensen and Ruback, 1983; Berger et al., 1999) , we expect a functional area (e.g. the research department within a firm) that is stronger than its counterpart in the other merger entity to have greater influence in shaping that particular functional area in the combined firm, regardless of its affiliation with the acquirer or target. We therefore predict the strength of the research department to be of incremental importance in retaining analysts following a merger.
H4. Ceteris paribus, during mergers analyst turnovers are lower for analysts at stronger research departments among the merged firms.
Comparing competing analysts
One of the value-maximizing motives for mergers is efficiency improvement. Healy et al. (1992) document that postmerger performance gains are associated with large industry overlaps between the acquirer and target. It is conceivable that mergers create excess research capacity and eliminating redundant workforce between the acquirer and target improves efficiency.
12 One measure of the potential redundancy of a financial analyst as a result of the merger is the existence of a direct competitor from a merger counter party, who covers the same or a similar portfolio of stocks. To measure the existence of direct competition for each analyst, we search for a matching analyst who covers a similar group of stocks. 13 We expect turnover to increase with the existence of a competing analyst.
H5. Ceteris paribus, during mergers analyst turnovers are higher when an analyst has a direct competitor, i.e., a 'matching analyst,' from a merger counter party.
Once direct competitors have been identified for an analyst, the immediate question is who survives and who turns over among the competitors. When analysts are locked in a head-to-head competition, several factors can be important in predicting their turnover. First, higher quality analysts (for example, in terms of earnings forecast accuracy, star status, or stock coverage) likely have greater chances of survival. On the other hand, 'political' forces (affiliation with the acquirer) can also be important based on the prediction in H3. We therefore have the following hypotheses.
H5_a. Among directly competing analysts in a merger, turnovers are lower for higher quality analysts.
H5_b. Among directly competing analysts in a merger, turnovers are lower for acquirer analysts.
2.1.4. Merger-specific variables 2.1.4.1. The purpose of a merger. Some of our sample mergers combine very different entities, for example, commercial banks with investment banks or foreign firms with domestic firms. When a commercial bank first enters into the field of investment banking or a foreign bank first expands into the US market, there is likely little overlap in operations thus greater complementarities between the merger parties, suggesting lower employee turnover. However, differences can also breed conflicts, potentially leading to higher turnover.
14 We include indicator variables for mergers involving commercial banks/insurance companies and mergers involving foreign firms. We do not have specific predictions on how analyst turnover is affected by these variables. struggles for control, and ultimately poor merger outcome. We expect to see greater conflicts between corporate cultures when the merged entities are of similar status, leading to higher analyst turnover.
H6. Ceteris paribus, during mergers analyst turnovers are higher when there is smaller status difference among the merged firms.
2.1.4.3. Multi-deal merger. Some of the merger transactions are closely related and clustered in time (a formal definition of a merger cluster is in Section 4.1). When an entity is involved in multiple transactions within a short period of time, analysts can experience greater career uncertainty and larger change in the work environment. We expect these 'multi-deal' mergers to be associated with increased analyst turnover.
H7. Ceteris paribus, analyst turnovers are higher in 'multi-deal' mergers.
Industry effects
Our sample period of 1994-2004 spans the great bull market in the late 1990s and the market correction immediately afterwards. As a result, research funding in the financial industry likely varies over time, which affects the labor market demand for financial analysts. Confirming this, Fig. 1 reports a large increase in the number of firms covered by analysts around the peak of the bull market and then a sharp decline starting in 2000. The number of analysts is well below the number of firms during market boom but briefly exceeds it in the market downturn, suggesting that the tightness of the labor market for financial analysts varies over time. 15 One possible implication from this is that analysts with poor performance may experience higher turnover during the market downturn. The 1990s also saw the rise of the hedge fund industry. The resulting expansion of buy-side research opportunities for high quality analysts may also lead to higher turnover among top analysts. Another potential confounding factor is the Global Settlement in 2003 that leads to research funding declines, especially among top investment banks. To account for these industry effects, we control for analyst turnover at the size-matched brokers not involved in our sample mergers. Further robustness checks regarding industry effects are reported in Section 9.
Promotion of an analyst to research executive
Since the function of the labor market for financial analysts tends to weed out weak performers (e.g. Mikhail et al., 1999) , the survival of an analyst in the profession can be an indicator of his/her ability. Senior analysts likely also have accumulated more knowledge about the brokerage firm and the industry, which is valuable for an executive position. As a result, we expect that more senior analysts have greater chances of becoming research executives.
H8. Ceteris paribus, more experienced analysts are more likely to be promoted to research executive positions. . 15 The ratio of the number of firms covered relative to the number of analysts fluctuates around one from year to year. One can interpret a ratio of one as on average each analyst covers n stocks and each stock is followed by the same number of analysts.
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We also expect star status to be of significance when it comes to promotion to executives. The Institutional Investor rankings rely on surveys from an important group of consumers of sell-side research (buy-side professionals) and are based on a broad set of performance measures, such as industry knowledge, stock recommendations, earnings picks, and responsiveness to investor requests. This means that a star analyst likely has a set of attributes, such as recognition within the profession, inter-personal skills and customer focus, which are valuable for a research executive position. On the other hand, promoting a star analyst can carry significant costs because the firm loses a ranked analyst. However, these costs are likely lower for more senior star analysts who may be near the end of their careers as financial analysts. We therefore have the following prediction.
H9. Ceteris paribus, star analysts who have more experience are more likely to be promoted to research executive positions.
Post-merger changes in research strength
Mergers likely lead to high analyst turnover, especially among top quality analysts. As a result, mergers may have a negative impact on a firm's research quality. We measure changes in a merged firm's research quality in several ways, first by the change in the number of stocks covered from pre-to post-merger. Second, for stocks that receive coverage both before and after merger, we measure the changes in earnings forecast frequency and earnings forecast accuracy from preto post-merger. We have the following prediction.
H10. Analyst turnover is negatively related to changes in research strength at the merged firms from pre-to post-merger.
Data and sample construction
Our sample construction procedure consists of several major steps. We first identify a sample of mergers satisfying our requirements in the SDC database. The next step involves manually matching the merger sample with I/B/E/S brokerage names. Finally, we track the analysts who disappear from I/B/E/S using Nelson's Directory of Investment Research. The sampling procedures are summarized in Table 1 . We describe each major step in detail below.
Sample selection
We search the SDC database for completed merger deals in the financial industry from 1994 to 2004. Our searches include international mergers so long as the target is a US domestic firm. The acquirer's primary two-digit SIC codes include 60 (commercial banks), 62 (securities firms), and 63 (insurance companies). Because we later manually match the merger sample with I/B/E/S brokerage names, in order to keep the matching process manageable we restrict the target primary SIC codes to 6211 (including but not limited to investment banks and brokerage firms) and 6282 (including but not limited to independent research firms). These firms likely employ sell-side financial analysts. We further require that the target is 100% owned by the acquirer after each merger. We collect from SDC 314 mergers with the target primary SIC code as 6211 and 143 mergers with the target primary SIC code as 6282.
In the second step we match the target and the acquirer names per SDC with I/B/E/S brokerage names. We describe the matching procedures in detail in Section 3.2. All observations with target SIC code 6282 are lost at this stage because none of them have names matched with I/B/E/S. This is not surprising in light of the fact that SIC code 6282 includes various businesses other than investment research firms, such as 'managers of mutual funds', 'investment counselors', and 'futures advisory services', and the finding in Cowen et al. (2006) that only 18 independent research firms exist in I/B/E/S prior to 2002. As a result, even though all firms in our final sample have a research function by virtue of employing financial analysts prior to the merger, none of them can be characterized as 'pure plays' in research. Our matched SDC and I/B/E/S sample has 60 merger deals.
We supplement our sample with a list of 81 investment bank mergers from 1997 to 2002 in Corwin and Schultz (2005) and a list of 26 principal bank mergers from 1988 to 2002 provided in Ljungqvist et al. (2006) . Bank mergers are not the focus of these studies, but they are helpful in determining the post-merger corporate name changes and in connecting related mergers in the form of 'merger trees' . We add 16 deals to our sample as a result. Most of these 16 deals are related to our sample mergers generated from SDC but with the target primary SIC code outside of 6211 (investment banks or brokerage firms). 16 Our final sample comprises 76 merger transactions.
ARTICLE IN PRESS
16 One example is the following two related acquisitions. The first is the 1997 acquisition by Bankers Trust, a commercial bank with no financial analysts, of Alex Brown, a top-ranked underwriter with a research department. The second is the 1999 acquisition by Deutsche Bank of Bankers Trust, which now carries the previously Alex Brown research group. Our SDC search identifies the first deal as part of our sample. The second deal, however, is not picked up by our SDC searches. This is because the target in the second deal, Bankers Trust, even with the previously Alex Brown research department, is still primarily a commercial bank and has a two-digit SIC code of 60. We add the second deal to our final sample because Bankers Trust employs financial analysts prior to its acquisition by Deutsche Bank. Table 1 Panel A further reports that the number of brokerage firms in our sample is 106 (77 unique brokers, representing 10% of the I/B/E/S broker population during our sample period). The impact of the mergers reaches a substantial fraction of the financial analysts. The number of unique analysts in our sample accounts for 24% of the I/B/E/S analyst population and is close to half of the Institutional Investor ranked analysts. 17 The fact that our sample mergers affect 24% of the analysts but only 10% of the brokerage houses is consistent with our later finding that our sample mergers tend to involve large brokers. Panel B of Table 1 provides the distribution of the 76 merger transactions over time. There is a concentration of the deals in the 5-year period 1997-2001 (64 transactions or 84% of the sample). Our primary data sources include the SDC, I/B/E/S (Brokerage ID File and Earnings Forecast File), and the Nelson's Directory of Investment Research. We also gather from Institutional Investor magazine the names of their All-America Research Team analysts and refer to these analysts as star analysts. We use the Mergers & Acquisitions annual rankings of investment banks based on their M&A advisory fees to measure a firm's strength in investment banking. A recent study by Ljungqvist et al. (2007) raises concerns about the integrity of the I/B/E/S stock recommendations data. Their findings of apparent ex post alterations of historical records apply to the I/B/E/S stock recommendations database and do not extend to the I/B/E/S earnings forecast data, which is the data source in this study. 59 Number of brokerage firms with analysts in I/B/E/S prior to merger 106 Number of unique broker codes in our sample 77 As a % of unique I/B/E/S broker codes during our sample period 10 Number of financial analysts in our sample 3329 Number of unique analysts in our sample 2626 As a % of unique I/B/E/S analyst codes during our sample period 24 Number of star analysts in our sample 619 Number of unique star analysts in our sample 474 As a % of total number of star analysts during our sample period 48 Number of analysts who become research executives after merger 127
18
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Acquirer Target 17 We count the number of unique analysts in our sample so as not to overstate the impact of the mergers because some analysts are involved in multiple merger transactions. 18 We thank Ljungqvist for providing this information to us in a phone conversation. Ljungqvist et al. (2007) also describe a procedure using the I/B/E/ S earnings forecast data to repopulate the anonymized stock recommendations (their Appendix A).
Matching the merger sample with I/B/E/S brokerage names
Our study is the first to systematically match the I/B/E/S database with a sample of corporate mergers. The matching process is complicated due to several factors. First, many mergers come in clusters and involve complex changes in corporate names. More importantly, I/B/E/S routinely changes the name of a brokerage firm in its Brokerage ID File to reflect the most recent corporate name after a merger. This practice makes tracking the name history of brokerage firms that have been involved in mergers difficult. However, I/B/E/S often leaves traces of a broker's original name in a data field that was rarely used in prior studies (BAID), which we utilize in the matching process. Fig. 2 illustrates our matching procedure with a series of six transactions related to First Union Corp. This is one of the more complex examples in our sample. We use it to highlight some of the issues we encounter when matching SDC with I/B/E/S. Later in Section 4.1 we also refer back to this example in defining merger clusters. For brevity, we provide the details of the matching process in Appendix A, but would like to emphasize the following observation. The assumption in prior research that the subsample of job separations caused by mergers can be identified and thus removed when necessary by ''defining job separations as only those in which the house from which an analyst leaves at year t is also in existence at year t+1'' (see Hong and Kubik, 2003, p. 331) is inappropriate. This is because in some instances the target firm's I/B/E/S code survives along with the acquirer's I/B/E/S code, when apparently the target's research department remains a separate group after the acquisition. In addition, the procedure in Hong and Kubik (2003) does not purge out the acquirer analysts, who are also affected by the mergers.
Tracking analysts who disappear from I/B/E/S using Nelson's directory of investment research
A large number of our sample analysts disappear from the I/B/E/S database following a merger. According to some prior studies (e.g. Hong et al., 2000) , this group of analysts would be classified as having left the industry. However, several alternative explanations exist for the disappearance. For example, an analyst might have moved to a firm not covered by I/B/E/S or have become a research executive. Of particular concern to our turnover analysis at the merged firms are those analysts promoted to research executives at the merged firm after a merger. Even though these individuals are no longer analysts, they likely still contribute to their employer's research strength in their new positions.
To track the career outcomes of analysts, who disappear from I/B/E/S post-merger, we turn to Nelson's Directory of Investment Research. The Nelson's Directory provides comprehensive information on the investment research industry. For example, its 2002 issue profiles close to 700 research firms, while the number of unique brokers in the same year on I/B/E/S is 385 (Ljungqvist et al., 2007 ). Nelson's Directory contains a wide range of information on the investment research industry. Of particular value to us is Nelson's information on key research executives. It is also important to note that the annual issues of Nelson's Directory are in print form, which is not subject to intentional or unintentional ex post alteration. We manually checked the career outcomes of the 1348 analysts, who disappear from I/B/E/S post-merger. The resulting discrepancies between I/B/E/S and Nelson's and their impact on our sample are reported in Table 2 . We would like to highlight several observations here (detailed discussions of our manual checking procedures and findings are in Appendix B). First, 9.4% (127 out of 1348) of the analysts, who disappear from I/B/E/S, are promoted to research executives post-merger, either at the merged firm (3.7%) or at another brokerage firm (5.7%). For those analysts who have become research executives at the same brokerage post-merger, they not only have stayed within the same industry, they are in fact still with the same employer and contributing to its research functions. This highlights that firm-level turnover measures in prior literature are potentially confounded by promotions of analysts to research executive positions within the same firm. Second, about 20% of the 1348 analysts' career outcomes are re-classified due to potential data errors on I/B/E/S. The most common (13.1%) are due to analysts moving to another brokerage firm (instead of ceasing to be a sell-side analyst) post-merger. Therefore, the total number of misclassifications of career outcomes comes close to 30% of the analysts disappearing from I/B/E/S. This raises serious concerns about the validity of the industry turnover measure ('leaving profession') based on I/B/E/S (e.g. Hong et al., 2000) .
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Methodology
Merger clusters
Our primary research goal is to investigate the relation between analyst career outcomes and the various determinants hypothesized in Section 2. We measure the dependent variable, analyst career outcome, one year after the merger and the independent variables one year prior to the merger. This straightforward setup in timeline becomes more complicated when we connect related mergers. A case in point is the example in Fig. 2 , where First Union is involved in a quick succession of several mergers within a matter of 4 years. Although as we point out earlier this is one of the more complex cases in our sample, it illustrates the challenges posed by 'merger clusters.' This clustered nature of our sample is a natural reflection of the merger wave in the financial industry during this period.
Since many of our independent variables measure the 'interactions' among the merger entities, for example, comparison of competing analysts and differences among merger entities, we classify closely related mergers into a single 'merger cluster' in order to mitigate potential measurement errors in these explanatory variables. We define a 'merger cluster' as a single-merger transaction ('single-deal cluster') unless one of the following two situations applies ('multi-deal cluster'): (1) an acquirer in a previous transaction becomes a target within the current or next calendar year, or (2) an acquirer buys two or more targets within the same calendar year. An example of situation (1) comes from Fig. 2 , where Everen Capital bought Principal Financial Securities in 1998 (deal #1) and then was itself acquired by First Union in 1999 (deal #4). We believe the career outcomes of analysts involved in the first deal (both those at Everen and at Principal) are likely affected by the second deal, thus their interactions with First Union are important and should be taken into consideration. We therefore classify both Everen Capital and Principal Financial Securities as targets and First Union as the acquirer in this merger cluster. An example of situation (2) is one that we discussed earlier in Section 2.1 in footnote #12, the acquisitions by the Royal Bank of Canada of two securities firms in 2001, Dains Rauscher and Tucker Anthony Sutro. Although these are two separate transactions per SDC, given their proximity in time, 'interactions' likely exist between the two target firms as well as with the common acquirer. Admittedly, our classification scheme has an arbitrary component. For instance, conceivably one could argue that if an acquirer bought two targets, one in each of 2 adjacent years, the first deal likely also 'interacts' with the second deal (note that applying this definition to the Fig. 2 transactions would lead to all transactions except for deal #3 being lumped into one big cluster). Our classification scheme thus reflects our efforts to strike a balance between two concerns. On the one hand, we would like to measure our explanatory variables more precisely by placing highly related deals together. On the other hand, we try to avoid diminishing our sample size by forming very large clusters. Applying our definition of merger clusters reduces our sample of 76 merger transactions into 59 clusters.
Regression models for analyst turnover at the merged firm
We estimate logistic regressions of analyst turnover with models (1) and (2) below. Model (1) assumes a linear relation between turnover and forecast accuracy. Models (2) separately models high and low forecast accuracy.
The regressions are run at the analyst level. The dependent variable is an indicator of an analyst leaving the combined firm one year after the completion of the last transaction in a merger cluster. All independent variables are measured one year before the completion of the first transaction in a merger cluster. (Analyst and time subscripts are suppressed). We also include year dummies in all regressions and cluster the standard errors by our merger clusters. We provide brief descriptions of the variables below. Detailed variable definitions are in Appendix C.
Accu_Score is the relative earnings forecast accuracy score for an analyst scaled between 0 and 100 (the most accurate).
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Top_Accu is an indicator for analysts whose forecast accuracy scores are in the top decile and H2 predicts a positive coefficient on this variable. Bottom_Accu is an indicator for analysts whose forecast accuracy scores are in the bottom three deciles and H1 posits a positive coefficient. 20 Acquirer is an indicator variable for analysts employed at the acquiring firm and we expect a negative coefficient on this variable from H3. H4 suggests a negative coefficient on firm research strength, Research. It is measured as the number of Institutional Investor rankings a firm receives. Match_Found is an indicator for analysts with competing analysts in the merger cluster. A competing analyst is defined as one who covers at least 1/3 of the stocks followed by the analyst of interest. H5 posits that analysts facing direct competition in the merger are more likely to turnover, therefore, we expect a positive coefficient on this variable. For each analyst facing competition, we also calculate the difference between his/her performance and that of the competitor, in terms of forecast accuracy (Match_DiffAccu), star status (Match_DiffAllStar), and the number of stocks followed (Match_DiffFollow), and expect these variables to have negative signs (H5_a), i.e., among competing analysts, higher quality ones are less likely to turnover. H5_b further predicts that among competing analysts, those affiliated with the acquirer are less likely to turnover, therefore a negative coefficient on Match_Acquirer. H6 suggests that investment banks with similar status are likely to be involved in more contentious mergers, leading to higher turnover, thus implying a negative coefficient on Status_Diff. Finally, H7 predicts that multi-deal mergers see higher analyst turnover due to their greater complexity, thus a positive coefficient on Multi_Deal.
In order to control for industry-wide effects, we include turnover at size-matched control firms not involved in our sample mergers (Matched_Turnover). A matched broker is one that is not involved in a merger in our sample and is closest in size (in terms of the number of analysts employed) to a sample broker in the merger year. Turnovers among the matched brokers for firms in the same merger cluster are not counted as turnover, similar to our treatment of turnovers among the merged firms. 
Regression model for promotion to research executive position
We estimate the following logistic regression in the analysis of promotion to executive positions:
The regression is run at the analyst level. We use two different specifications for the dependent variable to analyze internal promotions and external promotions separately because they may involve different mechanisms. This procedure also alleviates potential confounding effects from the turnover decision. In particular, Exec_Internal is an indicator equal to one if an analyst is promoted to a research executive position in the merged firm, and equal to zero for all other analysts who have stayed with the merged firm post-merger. This specification analyzes the promotion decision among those without turnover. Exec_External is an indicator equal to one if an analyst is promoted to a research executive post outside the merged firm, and equal to zero for all other analysts who have left the merged firm post-merger. This specification analyzes the promotion decision among those who have experienced turnover.
A sample selection problem potentially arises because the above two specifications separately analyze analysts who have stayed and those who have left the merged firms. To address this issue, we run a first-stage analysis of an analyst's decision to stay (either as an analyst or as an executive) versus to leave the merged firm based on model (2) in the previous section and include the inverse Mills ratio (IMR) from the first-stage regression in model (3). The other independent variables in model (3) are similar to those in model (2), although we exclude Top_Accu and Bottom_Accu.
22 From H8 and H9
we expect Expr and All_Star Â Expr to have positive signs.
Regression models for changes in post-merger research strength
This part of the analysis is conducted at the covered stocks level. We first investigate for which stocks the merged firm has dropped coverage post-merger and whether the drop in coverage is related to analyst turnover. For stocks that receive coverage
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19 We measure accuracy score over the previous 3 years, instead of just 1 year, in order to mitigate the potential reverse causality in the relation between turnover (or promotion) and performance, because some analysts might anticipate the impending turnover (or promotion) and reduce research effort leading up to the event. 20 In unreported results, we also run an alternative specification where we include Accu_Score and its squared term, Accu_Score_Squared, in the model.
The results confirm a non-linear relation between turnover and accuracy. In particular, the coefficient on Accu_Score is negative and significant, while that on its squared term is positive and significant. 21 The turnover rates for our merger sample are calculated after adjusting for internal promotions of financial analysts based on Nelson's Directory of Investment Research. We do not make such adjustments for the matched-broker turnover due to the large additional data collection costs involved. This can introduce noise/bias into the matched-broker turnover variable. 22 Including Top_Accu in the internal promotion regression creates econometric issues in the logistic regression as none of the top forecasters are promoted internally. Its effect on external promotion is insignificant. On the other hand, Bottom_Accu has no significant impact on either internal or external promotion.
from the brokers in a merger cluster both before and after a merger, we investigate the changes in earnings forecast frequency and earnings forecast accuracy for that stock and whether those changes are affected by analyst turnover.
The dependent variable in model (4), Dropped_Coverage, is an indicator that is equal to one for stocks dropped by the merged firm post-merger and equal to zero for stocks receiving coverage both before and after the merger. The dependent variables in models (5) and (6) are changes in earnings forecast frequency (Forecast_Freq_Change) and changes in earnings forecast accuracy (Accu_Score_Change) for a stock from the year before to the year after the mergers in a merger cluster. On the righthand side, we include the turnover rate among the analysts covering a particular stock in a merger cluster (Turnover). We also include an indicator for turnovers of analysts in the top forecast accuracy decile (Top_Forecaster_Turnover) and an indicator for turnovers of star analysts (All_Star_Turnover), among the analysts covering a particular stock. If there are decreases in research quality at the merged firms that are related to analyst turnover, especially top quality analyst turnover, we expect these variables to have negative signs. In order to control for industry turnover effects, we include the average turnover at the matched brokers in all three models. One concern about models (4)- (6) is the endogeneity of the performance measures with analyst turnover. In unreported results, we conduct two-stage analyses by first calculating the predicted turnover for each analyst based on model (2) after dropping the potentially endogenous performance-related variables and then replacing the actual turnover with predicted turnover in models (4)-(6). All our inferences remain intact. Table 3 presents the summary statistics for our main variables. The number of observations in our final sample is 2742 (compared to 3329 reported in Table 1 ) after imposing all data restrictions. 24 Roughly 61% of the analysts in our sample leave the combined firm within 1 year following the merger. The mean and median accuracy scores (Accu_Score) are close 23 Specifically, the following variables are dropped from model (2) in the first-stage analyses: Top_Accu, Bottom_Accu, All_Star, All_Star Â I_Banking, Expr, Match_DiffAccu, Match_DiffAllStar, and Match_DiffFollow. In the second-stage regression, Turnover is calculated as the average of the predicted turnover among the analysts covering a particular stock in a merger cluster. Top_Forecaster_Turnover (All_Star_Turnover) is the predicted likelihood of any topforecaster (star) turnover. For example, if there are two star analysts covering a stock in a merger cluster with predicted turnover probabilities of P 1 and P 2 , All_Star_Turnover is calculated as 1À(1ÀP 1 )(1ÀP 2 ). When there is no top-forecaster (star analyst) covering a particular stock in a merger cluster, Top_Forecaster_Turnover (All_Star_Turnover) is set to zero. 24 The number of star analysts in our final sample is 560 (compared to 619 reported in Table 1 ) after all data requirements. to 51 (accuracy scores are defined for all analysts covering a particular firm and range from 0 to 100). Top_Accu (Bottom_Accu) have means around 10% (30%). These are dummy variables for the top 10% and bottom 30% accuracy performance. We further find that 20.4% of our sample analysts are stars (All_Star), this contrasts with 7% of stars in the overall I/B/E/S analyst populations (Leone and Wu, 2007) . The average analyst has about 5 years of forecasting experience (Expr). Roughly 50% of our sample analysts were employed by the acquirer before the merger (Acquirer). Our sample brokers employ on average 16 star analysts (Research). 25 Forty-four percent of our sample analysts are employed at high reputation investment banks (I_Banking). For about 37% of our sample analysts, there is a competing analyst in the merger cluster (Match_Found). 26 About 56% (50%) of our sample analysts are involved in mergers with commercial banks/insurance firms (foreign firms). Finally, 36% of the analysts are involved in multi-deal mergers. We report the correlation matrix in Table 4 (with Spearman coefficients above the diagonal and Pearson correlations below). We focus on Spearman coefficients as many of our variables are indicator variables. The inferences from Pearson coefficients are similar. There is no significant correlation between Accu_Score and Leave_Combined. However, both Top_Accu and Bottom_Accu dummy variables have significant positive correlations with the turnover measure, indicating heightened turnover at both ends of the earnings forecast performance. The correlations between turnover and the other independent variables are generally consistent with our predictions.
Summary statistics
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6. Analysis of analyst turnover at the merged firm 6.1. Univariate analysis of analyst turnover Fig. 3 plots analyst turnover against the earnings forecast accuracy score and shows a non-linear relation between the two variables. In particular, turnover follows a generally downward sloping curve from decile 1 (lowest accuracy) to decile 9, consistent with the evidence in prior literature that worse earnings forecast performance leads to higher turnover (e.g. Mikhail et al., 1999) . However, there is a sharp rise in turnover for analysts in the top performance decile. 25 The brokerage firms involved in mergers tend to be large, employing 65 analysts on average (during our sample period the average broker on I/B/E/S employs 14 analysts; the median is 6). 26 The means of Match_DiffAccu, Match_DiffAllStar, Match_DiffFollow, and Match_Acquirer are non-zero because competing analysts may not come in pairs (had that been the case, these variables would have means of zero by construction). For example, assume analyst A covers 20 stocks and analyst B covers 10 stocks, out of which 5 stocks are covered by both analysts. Analyst A is a direct competitor of B's (overlapping with 50% of B's portfolio), but B is not classified as A's direct competitor (overlapping with 25% of A's portfolio) according to our 1/3 cutoff. 
Post-Merger Window
Merger window is the window from one year before the first merger in a merger cluster to one year after the last merger in a merger cluster; pre-merger (post-merger) window is the window before (after) merger window and with the same length as merger window. For each broker in a merger cluster, we find a matched broker in I/B/E/S with the following requirements: i) it is not involved in a merger in our sample; ii) it has the closest number of analysts in the merger year. Industry-adjusted turnover is the turnover rate of sample brokers minus the turnover rate of the matching brokers. Top Forecasters are analysts with top forecast accuracy (Top_Accu = 1). All Star analysts are analysts with All_Star = 1. ###, ## and # represent that the turnover rate for current window is significantly different from that in the previous window at 1%, 5%, and 10%, for a two-tailed test, respectively. Fig. 4 . Analyst turnover rates before, during, and after the merger. Table 5 Logistic analysis of analyst turnover.
Our sample includes mergers in the financial industry from 1994 to 2004. We include year dummies in all regressions and cluster the standard errors by our merger clusters. Standard errors are in parentheses. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively, for one-tailed tests with predicted signs and two-tailed tests otherwise. Numbers in brackets are the marginal effects on the predicted probabilities in the logistic regressions from a one standard deviation increase from the mean for a continuous variable and from zero to one for an indicator variable, with other variables measured at the mean. In Fig. 4 , we present evidence on the time series change in analyst turnover before, during, and after a merger. 27 Part I of Fig. 4 plots the raw and industry-adjusted turnover rates for our overall sample. Parts II and III plot the turnover rates for top earnings forecasters and All-Stars, respectively, and Part IV for other analysts. In order to control for potential industrywide effect in analyst turnover, we conduct industry adjustment by subtracting matched-broker turnover from the merged firm turnover. The results indicate an increasing trend of raw turnover over time. After industry adjustment, we find that the merger window corresponds to a substantial increase in turnover. There is a 15.7% increase in industry-adjusted turnover rate from À4.1% pre-merger to 11.6% in the merger window. The increase is 33% (from À6.5% pre-merger to +26.5% in the merger window) for top earnings forecasters. All-Star analysts also experience a substantial 24.4% increase in turnover during the merger window (from À25.8% to À1.4%), although the results need to be interpreted with caution due to the low number of matching brokers with star analysts. The increases in top quality analyst turnover (33% for top forecasters and 24.4% for All-Stars) are significantly higher than the 11.7% increase in turnover (from À3.6% pre-merger to +8.1% in the merger window) for other analysts.
Multivariate regression results
Table 5 presents logistic regression results for models (1) and (2). Column (1) includes Accu_Score in a linear fashion. After controlling for other variables, it is insignificant. In column (2), we separately model the effects of good and bad performances with Top_Accu and Bottom_Accu. The coefficient on Top_Accu is 0.4352, significantly different from zero at less than the 1% level. In terms of marginal effect, being in the top 10% in accuracy increases turnover by 9.6%, or 16% of the unconditional turnover probability of 61%. Thus, the effect of good performers departing following a merger appears economically significant and supports H2. The coefficient on Bottom_Accu is 0.1468, significantly different from zero at less The merger window starts in the year before the first merger in the merger cluster and ends in the year after the last merger of the merger cluster.
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The pre-merger and post-merger windows are adjacent to the merger window and are adjusted to match the length of the merger window (the turnover rates therefore reflect multi-year turnovers). The merger window varies from three to four years depending on the merger cluster.
than the 5% level, supporting H1. Being in the bottom 30% in accuracy increases the turnover rate by 3.4%, or 6% of the unconditional turnover probability of 61%. 28 The coefficients on All_Star and I_Banking are not significantly different from zero. However, their interactive term has a coefficient of À0.4699, significant at less than the 5% level. Star analysts experience 11% lower turnover at highly ranked investment banks. We do not find Expr to be significantly associated with turnover after controlling for other variables. Affiliation with the acquirer reduces analyst turnover. The coefficient on Acquirer is À0.3526, significant at less than the 5% level, supporting H3. Being with the acquirer reduces the turnover likelihood by 8.2%, or 13% of the unconditional turnover probability of 61%. The coefficient on Research is insignificant. We find support for H5 that excess research capacity increases analyst turnover (the coefficient on Match_Found being 0.4697 with a p-value of less than 1%). The existence of a competing analyst increases the turnover likelihood by 10.8%, or 17.7% of the unconditional turnover probability of 61%. The coefficient on Match_DiffAccu is negative as predicted in H5_a, and significant at the 10% level. Match_DiffAllStar has an insignificant coefficient. The coefficient on Match_DiffFollow is À0.0051 consistent with H5_a, and significant at the 5% level. These results suggest that among competing analysts, those with greater forecast accuracy and greater stock coverage are less likely to turnover. We also find that Match_Acquirer is negative and significant at the 5% level, suggesting among competing analysts, those with the acquirer are more likely to survive (supporting H5_b). Interestingly, among competing analysts 'political' factor (affiliation with the acquirer) appears to have a bigger role in driving analyst career outcomes than quality measures such as earning forecast accuracy, star status, or stock coverage. In particular, the marginal effect on Match_Acquirer is À2.4%, relative to À1.6% for Match_DiffAccu and À1.1% for Match_DiffFollow (Match_DiffAllStar is insignificant).
The coefficients on Commercial and International are not significantly different from zero, possibly due to the offsetting effects on turnover from complementarities and potential cultural conflicts. In un-tabulated results, we also include an indicator variable for mergers where a commercial bank makes its first acquisition of an investment bank and an indicator variable for mergers where a foreign firm first acquires a domestic firm. These are situations where potential complementarities are the greatest between the merger parties. We do not find these variables to be significant when included in the regression, potentially due to the low frequencies of these types of mergers.
The coefficient on Status_Diff is insignificant. We find a significant positive coefficient on Multi_Deal (0.3425, p-value of 5%), consistent with H7 that turnovers are higher in more complicated merger transactions. Being in a multi-deal merger increases the turnover likelihood by 7.9%, or 13% of the unconditional turnover probability of 61%. Matched_Turnover, turnover at matched brokers, has a positive coefficient, although it is not significant. Table 6 reports logistic regression results for model (3). Column (1) presents the results on internal promotions and column (2) on external promotions. The unconditional probability of internal promotions is 3.8% and that on external promotions is 3.3%. We first discuss the results on internal promotion. Consistent with H8, more experienced analysts are significantly more likely to be promoted to an executive position internally (coefficient of 0.2291 and significant at less than the 1% level). A one standard deviation increase in experience from the mean (roughly from 5 to 9 years) increases the internal promotion likelihood by 2.0%, or 53% of the 3.8% unconditional probability. The coefficient on All_Star Â Expr is positive, although insignificant. We also find that target analysts are more likely to be promoted within the merged firm to executives (the coefficient on Acquirer is significantly negative). This can be due to the acquirer using executive positions to entice target analysts to stay.
Logistic analysis of promotion to research executive position
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Turning to column (2) on external promotions, we find that more experienced analysts are significantly more likely to be promoted to an executive position externally (coefficient of 0.0929 and significant at less than the 1% level), supporting H8. A one standard deviation increase in experience from the mean increases the external promotion likelihood by 0.8%, or 24% of the 3.3% unconditional probability. The coefficient on All_Star is negative and significant, consistent with the high costs of promoting a star to executive position (with the firm losing a ranked analyst). However, we also find that more experienced stars are more likely to become executives (All_Star Â Expr is positive and significant at the 10% level), supporting H9. The negative coefficient on Match_Found suggests that when an analyst leaves the merged firm due to redundancy, he/she is less likely to become an executive elsewhere. In both regressions, we control for turnover at the matched brokers (Matched_Turnover) and the inverse Mills ratio (IMR) from a first-stage analysis of an analyst's decision to stay (as either an analyst or an executive) versus to leave the firm.
Post-merger changes in research strength
We find that the average number of stocks followed by the merged firm decreases by 23 from before (counting stocks covered by all the brokers in the merger cluster) to after merger. The change in the number of stocks followed from pre-to
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28 In un-tabulated results, we conduct analyses for acquirer and target analysts separately and find significantly higher turnover for top and bottom forecasters for both subsamples. Therefore, the departure of top talent applies to both the target and the acquirer. Logistic analysis of promotion to executive position.
Our sample includes mergers in the financial industry from 1994 to 2004. We cluster the standard errors by our merger clusters and report the standard errors in parentheses. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively, for one-tailed tests with predicted signs and twotailed tests otherwise. Numbers in brackets are the marginal effects on the predicted probabilities in the logistic regressions from a one standard deviation increase from the mean for a continuous variable and from zero to one for an indicator variable, with other variables measured at the mean. Post-merger changes in research strength.
Our sample includes mergers in the financial industry from 1994 to 2004. We include year dummies in all regressions and cluster the standard errors by our merger clusters. Standard errors are in parentheses. ***, **, * represent significance levels of 1%, 5%, 10%, respectively, for one-tailed tests with predicted signs and two-tailed tests otherwise.
Variable definition: Dropped_Coverage ¼ For the stocks covered by the brokers in the merger cluster 1 year before the first merger in merger cluster, Dropped_Coverage equals one if the stock is not covered by the brokers in the merger cluster 1 year after the last merger in the merger cluster; zero if the stock is still covered by the brokers in the merger cluster 1 year after the last merger in the merger cluster. Forecast_Freq_Change ¼ Change in forecast frequency for each stock that the brokers in the merger cluster cover from 1 year before the first merger in merger cluster to 1 year after the last merger in the merger cluster. Accu_Score_Change ¼ Change in average forecast accuracy score for each stock that the brokers in the merger cluster cover from 1 year before the first merger in the merger cluster to 1 year after the last merger in the merger cluster. If there is more than one analyst in the brokers in the merger cluster covering the stock, we calculate the average forecast accuracy score. Turnover ¼ Turnover rate of the analysts who are covering the stock 1 year before the first merger in the merger cluster. Top_Forecaster_Turnover ¼ Equals one if there is a top forecaster who covers the stock being turned over; zero otherwise. Top forecasters are analysts with top accuracy (Top_Accu ¼ 1). All_Star_Turnover ¼ Equals one if there is an All-Star analyst (with All_Star ¼ 1) who covers the stock being turned over; zero otherwise. Avg_Matched_Turnover ¼ Average analyst turnover at matched brokers. For each broker in the merger cluster covering the stock 1 year before the first merger in merger cluster, we find a matched broker in I/B/E/S with the following requirements: (i) it is not involved in a merger in our sample; (ii) it has the closest number of analysts in the merger year. post-merger reflects the net effect of the stocks dropped and stocks added. Since we are investigating the effect of analyst turnover, it is natural to link turnover to the drop of stock coverage and to changes in research quality for the stocks that receive coverage both before and after merger. Table 7 presents the regression results of models (4)- (6). Column (1) reports that turnover among the analysts covering a particular stock is significantly positively related to the drop in coverage for that stock by the merged firm (Turnover being positive and significant at the 1% level). 30 Furthermore, the results in column (2) suggest earnings forecast frequency significantly decreases from pre-to post-merger when the analysts covering that stock have high turnover (Turnover being negative and significant at the 5% level). The turnover of a top earnings forecaster is associated with an even larger decrease in forecast frequency (Top_Forecaster_Turnover being negative and significant at the 5% level in column (2)). Top_Forecaster_Turnover is also negative and significant at the 1% level in column (3), suggesting that it corresponds to a significant decrease in earnings forecast accuracy. Finally, All_Star_Turnover is related to a significant decrease in earnings forecast frequency. In all three models, we include the matched-broker turnover as controls for industry turnover effects. We find that higher matchedbroker turnover are related to larger drops in stock coverage and greater decreases in forecast frequency, consistent with the presence of industry effects in research quality changes. The findings in Table 7 support H10 that the decrease in research quality (measured with stock coverage, earnings forecast frequency, and earnings forecast accuracy) post-merger are associated with analyst turnover and especially the turnover of top quality analysts. An interesting question that arises is whether unplanned (unintended) turnovers from the merger firm's perspective are more detrimental to post-merger research quality. Classifying analyst turnover into planned versus unplanned can be a noisy process as the firms' intentions are not observable. However, it is likely that turnovers of top quality analysts are unplanned (unintended) to the merged firms, and our evidence suggests that these turnovers have a more adverse impact on the merged firms' research strength. 9. Robustness tests for potential confounding effects on analyst turnover
As discussed in Section 2.1 (E), analyst turnover among merger firms can be affected by several confounding events during our sample period. Our analysis so far has included the turnover at size-matched non-merger brokers as a control. In this section, we offer further robustness checks.
The confounding events that potentially increase industry-wide turnover are more concentrated in the later part of our sample period (e. Because the early part of our sample is not subject to the influence of many of the confounding events, as a robustness check we repeat the turnover analysis in model (2) for merger transactions conducted from 1994 to 1999. This subsample includes 47 merger transactions in 37 clusters and 1526 analyst-year observations. The statistical significance is generally lower than that reported in Table 5 (column 2) due to the lower test power from a smaller sample; however, in un-tabulated results we continue to find that top earnings forecasters experience higher turnover, with Top_Accu being positive (0.5036) and significant at the 5% level. In addition, the existence of a competing analyst significantly increases analyst turnover; and among competing analysts, those following more stocks and affiliated with the acquirer have significantly lower turnover. We also find significantly higher turnover for multi-deal mergers.
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As a further robustness check for industry-level confounding effects, we directly incorporate the analysts in the control sample of non-merger brokers into our analysis and report the results in Table 8 . The analyst turnover analysis is based on the following model:
Merger is equal to one if an analyst is from a broker in the merger sample, and zero otherwise. Compared to model (2), a number of merger-related variables (i.e., the acquirer dummy, variables concerning competing analysts and the
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30 It is not clear how top forecaster and All-Star turnovers incrementally affect the drop in stock coverage beyond analyst turnover. We therefore do not have predictions on Top_Forecaster_Turnover or All_Star_Turnover in model (4) on Dropped_Coverage. The significant negative coefficient on All_Star_Turnover suggests that stocks covered by all stars are likely of greater significance and their coverage is less likely to be dropped post-merger. 31 In un-tabulated results, we also define a planned turnover indicator variable as one if an analyst who has turned over is not a star or a top forecaster and s/he faces competition in the merger (Match_Found ¼ 1) (the elimination of redundant lower quality analysts); or if the analyst is a star facing competition in the merger who is internally promoted (retaining stars through promotion); otherwise, a turnover is classified as unplanned. We find that unplanned turnovers are significantly more likely to occur in mergers where there are smaller status differences among the merger parties (these mergers are likely to be more contentious according to Cowen, 2006) . Unplanned turnovers are related to significantly larger drops in stock coverage post-merger than planned turnovers. However, unplanned turnovers also see smaller decreases in forecast frequency and no difference in earnings forecast accuracy changes post-merger, relative to planned turnovers. We caution that the above classification scheme can be noisy because the merger firms' intentions are not observable. 32 In un-tabulated results, Bottom_Accu has the predicted positive sign, although it is insignificant, with a p-value of 12%, possibly due to the low test power. All_Star is also insignificant. The sample for model (7) includes analysts at the merger brokers in our sample, and analysts at non-merger brokers in IBES with at least 10 analysts during the same period of our merger sample, 1994-2004 . Standard errors are in parentheses. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively, for one-tailed tests with predicted signs and two-tailed tests otherwise. Numbers in brackets are the marginal effects on the predicted probabilities in the logistic regressions from a one standard deviation increase from the mean for a continuous variable and from zero to one for an indicator variable, with other variables measured at the mean. 
Our sample includes merger brokers and their matched brokers in the financial industry from 1994 to 2004. For each broker in the merger cluster covering the stock 1 year before the first merger in merger cluster, we find a matched broker in I/B/E/S with the following requirements: (i) it is not involved in a merger in our s ample; (ii) it has the closest number of analysts in the merger year. All the matching brokers for the merger brokers in one merger cluster form a matching cluster. Variables are calculated for matching clusters in the same way as for merger clusters. We include year dummies in all regressions and cluster the standard errors by our merger clusters. Standard errors are in parentheses. ***, **, * represent significance levels of 1%, 5%, 10%, respectively, for one-tailed tests with predicted signs and two-tailed tests otherwise.
Variable definitions:
Merger is equal to one if the stock is covered by the brokers in the merger cluster; zero if it is covered by the brokers in the matching non-merger cluster. The other variables are defined in the same way as those in Table 7 for stocks covered by the brokers in the merger cluster. They are calculated similarly for stocks covered by the brokers in the matching non-merger cluster. merger-specific variables) are dropped from model (7) because they are not defined for the non-merger sample. Note that due to the same reason, model (2) is our main model for hypothesis testing and model (7) serves as a robustness check. Furthermore, I_Banking is dropped because top investment banks are heavily represented in the merger group. 33 The results are reported in Table 8 Panel A. The coefficient on Merger is positive and significant at the 5% level, suggesting heightened analyst turnover for the merger sample. Top_Accu_InBrkr is positive and significant, suggesting higher turnover among good earnings forecasters in the non-merger sample. This can be due to good performers at lower tier firms, which are more concentrated in the non-merger sample, moving up to more prestigious brokers (e.g. Hong and Kubik, 2003) . More importantly, we find a positive and significant coefficient on Merger Â Top_Accu_InBrkr. This suggests an incremental effect on top performer turnover due to the mergers.
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To investigate the incremental merger effects on changes in firm research strength, we estimate the following regression models:
Similar to models (4)-(6), this analysis is conducted at the stock level. Merger is equal to one if a stock is covered by the brokers in the merger sample, and zero if by the non-merger sample. Recall that Table 7 suggests analyst turnover, especially top analyst turnover, adversely affect firm research quality. Given the evidence in Table 8 Panel A that mergers are associated with higher overall turnover as well as higher turnover for top forecasters, it is likely that mergers have a more negative impact on firm research quality simply due the mean effect of higher turnover rates. Models (8)-(10) further test if there is also a slope effect, i.e., given a certain level of turnover, whether it is more detrimental to research quality in a merger setting. The results are presented in Table 8 Panel B. From column (1), the drop of stock coverage is significantly positively associated with turnover. More importantly, the coefficient on Merger Â Turnover is also positive and significant at the 5% level, suggesting an incremental negative effect on stock coverage from merger-related turnovers. We do not find the merger-related interactive terms to be significant in the forecast frequency regression (column (2)). In column (3), we find that merger-related turnover has a significant negative impact on forecast accuracy changes, with Merger Â Turnover being negative and significant at the 1% level. Overall the results from this section suggest that our inferences regarding the effects of mergers are unlikely to be driven by confounding events affecting the entire financial industry during the sample period.
Conclusions and implications
The US financial industry went through significant consolidation from 1994 to 2004, which created considerable analyst turnover, especially among top quality analysts. Our analysis of the determinants of analyst turnover suggests that various factors at the employee, firm, and merger transaction levels have important implications for turnover. Our finding of heightened turnover among top quality analysts suggests a brain drain at the merged firms. Our results also suggest that analysts employed by the acquirer experience significantly lower turnover. On the other hand, the existence of a competing analyst at a merger counter party significantly increases analyst turnover, consistent with mergers eliminating excess research capacity.
ARTICLE IN PRESS
33 To make the results more general and not dependent on a particular sample of matched non-merger brokers, we include all non-merger brokers with a minimum of 10 analysts on I/B/E/S during our sample period in the control sample. In order to account for the possibility that some brokers may not have high forecast accuracy analysts compared to other firms, we define the top and bottom forecast accuracy groups within each broker. Specifically, Accu_Score, which reflects accuracy rankings of analysts following the same stock, is further ranked within each broker-year. The top and bottom accuracy groups are then defined based on the relative rankings of Accu_Score within a broker-year. None of our earlier inferences are affected if we use the withinbroker top and bottom accuracy rankings in the earlier regression models. 34 The coefficient on Merger Â Bottom_Accu_InBrkr is insignificant, neither is Merger Â All_Star. The interactive terms regarding Expr and Research suggest that during mergers more experienced analysts are more likely to turnover and those from strong research departments are less likely to turnover.
We analyze the promotion of analysts to research executive positions and find that experienced analysts, and especially experienced stars, are more likely to become executives. Finally, our evidence indicates a decrease in firm research strength post-merger that is related to analyst turnover, especially top quality analyst turnover.
Finally, our research has implications for future studies of analyst career concerns regarding how to measure turnover. We highlight that firm-level turnover measures in the prior literature are confounded by promotions of analysts to research executive positions within the same firm. We also raise serious concerns about the validity of the industry turnover measure ('leaving profession') based on I/B/E/S (e.g. Hong et al., 2000) . code 104 (BANAME: 'First Albany Corp.'). Note that the code for First Albany, 104, survives until the end of the I/B/E/S tape in 2006, suggesting the First Albany research department remains a separate group after its acquisition by First Union in 2000 (deal #5).
It is important to note that there are no I/B/E/S broker codes for Wheat First Butcher Singer (target in deal #2) and Interstate/Johnson Lane (target in deal #3). Rather, we find two separate broker codes under the same I/B/E/S BANAME of 'Wachovia Securities.' The information contained in the previously rarely used data field, BAID, suggests that code number 147 (BAID 'JOHNSON') is likely Interstate/Johnson Lane, and that code number 282 (BAID 'WHEAT') is likely Wheat First Butcher Signer. This reflects the I/B/E/S practice of changing broker names to the most recent corporate name, since Wachovia is the eventual surviving name after the series of mergers. 36 It is worth pointing out that while First Union has the same corporate name in all the mergers per SDC, its broker code changes for the purpose of our analysis. Before its acquisition of Wheat First Butcher Singer, it was a commercial bank with code 99999. After the acquisition, it is assigned the WHEAT broker code of 282 because it now carries the previous WHEAT research department. 35 We also consider the following information in the code assignments. I/B/E/S broker code 495, assigned to Principal Financial Securities, disappears from I/B/E/S in 1998, the same year Principal Financial was bought by Everen (deal #1). The code assigned to Everen, 829, disappears from I/B/E/S in 1999 when Everen itself was bought by First Union (deal #3). 36 We assign I/B/E/S broker code 147 (BAID 'JOHNSON') to Interstate/Johnson Lane in deal #3 and assign I/B/E/S broker code 282 (BAID 'WHEAT') to
Wheat First Butcher Signer in deal #2, while taking the following into consideration. Code 147 (BAID 'JOHNSON') and code 282 (BAID 'WHEAT'), even with their 'Wachovia Securities' broker names, existed for 18 and 25 years respectively, thus going back to the times when Wachovia was a commercial bank without any research analysts. 
Appendix B. Tracking analysts who disappear from I/B/E/S using Nelson's Directory of Investment Research
Each annual issue of the Nelson's Directory has an 'Analyst Register' section, which lists alphabetically by last name all sell-side analysts along with their employers' names. Nelson's also reports the names of key research executives at each firm-separately for equity research operations and fixed income operations. We focus on equity research executives as they likely contribute in significant ways to a firm's equity research quality.
For each analyst who disappears from I/B/E/S after a merger, we identify in Nelson's the last year an analyst works for the merged firm, i.e., the analyst disappears from the Analyst Register in the next year. The disappearance needs to occur within a [À1,+1] year window of the merger to qualify as a merger-related turnover. We then search, in the year an analyst disappears from the Analyst Register, the list of research executives in Nelson's to determine if that person has become an executive. In the case of internal promotion, when different firms in a merger have separate listings in Nelson's, we search under all the separate firm names.
The above steps produce the results reported in Table 2 . Out of the 1348 analysts who disappear from I/B/E/S postmerger, 127 analysts (9.4% of the observations) become research executives either at the merged firm or at another firm.
We also find that roughly 20% of the cases reflect potential I/B/E/S data errors. The most common (13.1%) are due to analysts moving to another brokerage firm (instead of ceasing to be a sell-side analyst) post-merger. These observations do not affect our turnover analysis at the merged firms.
For about 4.9% of the observations, we find no turnover. In other words, the analyst continues to be employed at the merged firms for 3 years after the merger. These observations are re-classified as no-turnover in our turnover analysis at the merged firm.
In addition, 0.7% of the analysts were employed at a different firm than that identified in I/B/E/S, and there has been noturnover. These observations are removed from our sample.
Finally, about 1.1% of the observations were due to turnovers related to a different merger in our sample and they are reclassified accordingly.
Appendix C. Variable definitions
We define a 'merger cluster' as a single-merger transaction ('single-deal cluster') unless one of the following two situations applies (referred to as 'multi-deal cluster'): (1) an acquirer in a previous transaction becomes a target within the current or next calendar year, or (2) an acquirer buys two or more targets within the same calendar year.
Dependent variables:
Measured in the year after the completion of the last merger deal in a merger cluster Leave_Combined An indicator that is equal to one if an analyst does not issue any forecast for any brokerage involved in the merger cluster after all mergers in the merger cluster are completed, and zero otherwise.
Exec_Internal
An indicator that is equal to one if an analyst is promoted to a research executive position inside the merged firm, and equal to zero for all analysts who stay with the merged firm as analyst post-merger.
Exec_External
An indicator that is equal to one if an analyst leaves the merged firm post-merger and is promoted to a research executive position outside the merged firm, and equal to zero for all other analysts who leave the merged firm post-merger.
Independent variables:
Measured in the year before the completion of the first merger deal in a merger cluster Analyst-specific variables Accu_Score For each analyst, we keep his/her last forecast for a firm-year within 120 days before the earnings announcement date. Forecast error is calculated as the absolute difference between the forecasted and actual earnings, which is also obtained from I/B/E/S. Each year we rank analysts following each stock based on the absolute forecast error. The most accurate analyst receives a ranking of 1; the second most accurate analyst receives a ranking of 2; and so on until the worst analyst receives the highest rank. We divide the ranks minus one by the total number of analysts following this firm minus one, and calculate accuracy score as 100 minus the 100 times this ratio (Hong et al., 2000) :
The most accurate analyst for a firm-year receives an accuracy score of 100; the least accurate analyst receives an accuracy score of 0. We then average each analyst's accuracy scores across all firms followed by him/her in the 3 years prior to merger. Top_Accu Equals one if an analyst's average accuracy score in the 3 years before the first merger in the merger cluster is in the top decile of the sample, and zero otherwise. Bottom_Accu Equals one if an analyst's average accuracy score in the 3 years before the first merger in the merger cluster is in the bottom 30% of the sample, and zero otherwise. All_Star Equals one if an analyst has ever been ranked as an All-Star analyst by Institutional Investor before the first merger in the merger cluster, and zero otherwise.
Expr
The number of years an analyst has provided earnings forecasts in the I/B/E/S database before the first merger in the merger cluster.
Brokerage-specific variables Acquirer Equals one if a brokerage is the acquirer in the merger cluster, and zero otherwise.
Research
The number of All_Star analysts employed by a brokerage in the year before the first merger in the merger cluster. I_Banking Equals one if a brokerage is ranked among the top 20 M&A advisers based on advisory fee from completed deals as reported in Mergers & Acquisitions in the year before the first merger in the merger cluster, and zero otherwise.
Comparison of competing analysts Match_Found Equals one if an analyst has a competing analyst, and zero otherwise. Competing analyst is defined as follows: For analyst i in the merger cluster, we find another analyst within the same merger cluster who covers the highest number of stocks out of the stocks covered by analyst i. If there are more than one analyst covering the same number of stocks out of the stocks covered by analyst i, we choose the analyst with the largest overlap in market cap with analyst i. We require a matching analyst to cover at least 1/3 of analyst i's covered stocks, otherwise, we define analyst i as having no competing analyst. Match_DiffAccu Equals (Accu_Score of an analyst-Accu_Score of the competing analyst). It is set to zero if Match_Found ¼ 0. Match_DiffAllStar Equals (All_Star indicator of an analyst-All_Star indicator of the competing analyst). It is set to zero if Match_Found ¼ 0. Match_DiffFollow Equals (the number of stocks followed by an analyst-the number of stocks followed by the competing analyst). It is set to zero if Match_Found ¼ 0. Match_Acquirer Equals (acquirer indicator of an analyst-acquirer indicator of the competing analyst). In other words, it is equal to 1 if an analyst is from the acquirer in the merger cluster, and the competing analyst is from the target; equal to À1 if an analyst is from a target broker and his competing analyst is from the acquirer; an equal to 0 if an analyst and the competing analyst are both from either the acquirer or the target. It is set to zero if Match_Found ¼ 0.
Merger cluster-specific variables Commercial Equals one if at least one of the firms in the merger cluster has a two-digit primary SIC code of either 60 (commercial bank) or 63 (insurance company) in the year before the first merger in the merger cluster, zero otherwise.
International
Equals one if there is at least one foreign firm involved in the merger cluster, zero otherwise.
Status_Diff
The mean of the absolute differences in I_Banking between any pair of the brokers involved in a merger cluster.
Multi_Deal
Equals one if there are at least two merger transactions in the merger cluster, zero otherwise.
Control variables
Matched_Turnover Analyst turnover rate at the matched brokers. For each broker in our sample, we find a matched broker in I/B/E/S with the following requirements: (i) it is not involved in a merger in our sample; (ii) it has the closest number of analysts in the merger year. IMR In model (3) for the internal promotion analysis, IMR is the Inverse Mills Ratio ¼ f(z)/F(z), where z is the fitted value from the logit model (2) with the dependent variable set to one if an analyst stays with the merged firm as either an analyst or research executive, and zero if the analyst departs.
For the external promotion analysis, IMR is the Inverse Mills Ratio ¼ f(z)/F(z), where z is the fitted value from the logit model (2) with the dependent variable set to zero if an analyst stays with the merged firm as either an analyst or research executive, and one if the analyst departs. f( Á ) is the standard normal density function; F( Á ) is the cumulative standard normal distribution function.
